Faithful actomyosin ring assembly is pivotal for successful cell division. The mechanisms by which the actomyosin ring is assembled at the correct time and place remain unclear. Recent studies in fission yeast have shown that a myosin II-containing spot may be a novel progenitor structure essential for actomyosin ring assembly.
. The behavior of the myosin II-containing spot through the cell cycle in S. pombe. During interphase, the myosin II-containing spot (green) is at the cortex and oscillates about the cell middle, perhaps being trapped by Mid1p (red), a marker for the future division site. In early mitosis, the actomyosin ring (green) begins to form from the spot. After ring constriction and septum (black) formation, two myosin II-containing spots appear in the medial region, and then move to the new cell center.
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The behavior of the myosin II-containing spot is reminiscent of another cellular structure, the centrosome, or its equivalent in yeast, the spindle pole body (SPB). Cytological studies have shown that the myosin II-containing spot is a novel structure independent of the SPB. As in the case of the SPB, however, the spot appears normally to be duplicated by a template-driven process, as it seems to originate from the medial ring. A previous actomyosin ring does not seem to be absolutely required for spot formation, as spots are also observed in germinating spores, which do not form by actomyosin-ringbased cell division like vegetative cells, suggesting that spot assembly can occur de novo. Interestingly, the same seems to be true of centriole assembly: the templated pathway which requires preexisting centrioles to nucleate new centriole assembly is predominant, but centrioles can form de novo through a mechanism that is normally turned off when centrioles are present [13] . The de novo mechanism for myosin II-containing spot formation may be inefficient and not occur rapidly enough in a normal cell cycle to allow for timely actomyosin ring formation during mitosis.
Wong et al.
[1] used a clever strategy to determine whether any of the known genes required for actomyosin ring formation are involved in forming or maintaining the myosin II-containing spot. They examined spots in temperature-sensitive actomyosin ring mutants that were first blocked in G1/S phase and then shifted to the restrictive temperature. Mutants in the myosin light chain Cdc4p and the IQ-GAP protein Rng2p exhibited significantly fainter spots, and mutants in the UCS domain protein Rng3p completely lacked spots. Interestingly, after rng3 ts mutants were released from the G1/S block and returned to the permissive temperature, spots did not return and the cells did not form actomyosin rings, showing for the first time that the myosin II-containing spot is essential for actomyosin ring formation (Figure 2 ). This finding also suggests why Rng3p is essential for actomyosin ring formation, despite not localizing to the ring in wild-type cells, though its precise function is unclear. [14] . In C. elegans, the Rng3p homolog UNC-45 was shown to function along with Hsp90 as a molecular chaperone required for proper folding of the myosin head domain. This is consistent with previous studies in S. pombe which showed that Myo2p forms aggregates in rng3 mutants, and that Rng3p is detected at the division site in a myo2-E1 mutant, which has a mutation affecting the Myo2p head domain, but not in wild-type cells or cells with other myo2 alleles with mutations affecting other parts of Myo2p [15] . This is presumably because Rng3p is unable to promote folding of the Myo2-E1 mutant protein prior to its incorporation in the actomyosin ring, whereas in wild-type cells, Rng3p completes the folding of Myo2p before it localizes to the ring so that no Rng3p is localized to the division site.
An important insight into the molecular role of Rng3p has recently come from studies on the nematode Caenorhabditis elegans
In the future, it will be interesting to determine the relationship between the Myo2p and Cdc12p-containing spots. One possibility is that the Cdc12p spot mediates assembly of actin structures, the Myo2p spot assembles myosin, and then the two structures interact to form the actomyosin ring. Real-time observation of both structures in the same cell may help resolve these issues. It will also be important to purify myosin spots and carry out structural analysis of myosin organization in these structures, as well as determine if structures similar to the myosin-containing spot are present in other organisms. Myo2p has been observed as punctate structures that come together to form actomyosin rings in animal cells [16, 17] , and it will be interesting to determine if Rng3p-like UCS domain proteins play a role in formation of these structures. 
